Neuraminidase inhibitor, oseltamivir blocks GM1 ganglioside-regulated excitatory opioid receptor-mediated hyperalgesia, enhances opioid analgesia and attenuates tolerance in mice.
The endogenous glycolipid GM1 ganglioside plays a critical role in nociceptive neurons in regulating opioid receptor excitatory signaling demonstrated to mediate "paradoxical" morphine hyperalgesia and to contribute to opioid tolerance/dependence. Neuraminidase (sialidase) increases levels of GM1, a monosialoganglioside, in these neurons by enzymatic removal of sialic acid from abundant polysialylated gangliosides. In this study, acute treatment of mice with the neuraminidase inhibitor, oseltamivir enhanced morphine analgesia. Acute oseltamivir also reversed "paradoxical" hyperalgesia induced by an extremely low dose of morphine, unmasking potent analgesia. In chronic studies, co-administration of oseltamivir with morphine prevented and reversed the hyperalgesia associated with morphine tolerance. These results provide the first evidence indicating that treatment with a neuraminidase inhibitor, oseltamivir, blocks morphine's hyperalgesic effects by decreasing neuronal levels of GM1. The present study further implicates GM1 in modulating morphine analgesia and tolerance, via its effects on the underlying excitatory signaling of Gs-coupled opioid receptors. Finally, this work suggests a remarkable, previously unrecognized effect of oseltamivir-which is widely used clinically as an antiviral agent against influenza-on glycolipid regulation of opioid excitability functions in nociceptive neurons.